Ferulic acid attenuates the down-regulation of MEK/ERK/p90RSK signaling pathway in focal cerebral ischemic injury.
Ferulic acid provides neuroprotective effects against a middle cerebral artery occlusion (MCAO)-induced cerebral ischemia. Mitogen-activated protein kinases can regulate extensive intracellular processes including cell differentiation, growth, and death. This study further investigated whether ferulic acid modulates a protective mechanism through the activation of Raf-MEK-ERK and its downstream targets, including 90 ribosomal S6 kinase (p90RSK) and Bad during cerebral ischemic injury. Male Sprague-Dawley rats were treated with ferulic acid (100mg/kg) or vehicle after the onset of MCAO and brain tissues were collected 24h after MCAO. These results indicated that ferulic acid decreases the volume of the infarct area and the number of cells positive in terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) staining. Although MCAO injury induces a decrease in the phosphorylation of Raf-1, MEK1/2, and ERK1/2, ferulic acid treatment prevents the injury-induced decrease in these phosphorylation levels. Ferulic acid also attenuates the injury-induced decrease in p90RSK and Bad phosphorylation levels. These findings suggest that ferulic acid prevents MCAO-induced neuronal cell death and that the MEK-ERK-p90RSK-Bad signaling pathway is involved in these neuroprotective effects.